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LUNA:400 kV accelerator

Umax= 50 – 400 kV

I ∼ 500 μA for protons

I ∼ 250 μA for alphas

Energy spread : 72eV

Total uncertainty is ±300  eV  

between  Ep = 100 ÷ 400keV
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high Q value reactions



What about low Q values?

If the Q-value of the nuclear reaction is < 3MeV, is it useless to go 
underground ? 

Environmental radioactivity is present underground (Rn)

Detectors can be shielded passively 
with proper Pb-Cu shield as on surface

Pb
Cu

Det

μ

BUT underground passive shielding is more 
effective since μ flux, that create 
secondary γs in the shield, is suppressed.



M. Laubenstein et al. Applied Radiation and Isotopes 61 (2004) 167–172



Low activity materials (Oxygen free copper)

Radon box

105 Reduction Eγ< 2 MeV

22 days



An example of spectrumAn example of spectrum
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EEbeambeam= 200 keV= 200 keV
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EEbeambeam= 140 keV= 140 keV
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Bck in targets

d contamination was 
present in the beam (HD)  
⇒ 3He(d,p)4He.

Si 
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beamp

p

4He3He gas target

3He(3He,2p)4He

14N(p,γ)15O

Bck in the beam
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High current in gas target→beam heating





High current on solid target→target stability
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Target stability!!



25Mg targets for 25Mg+p experiment



Stopping power at low energies is often obtained from extrapolations from high 
energy data.

33He(d,p)He(d,p)44HeHe

BUT, sometimes extrapolation fails!

A. Formicola et al. Eur. Phys. J. A 8, 443 (2000)



In the laboratory at E<Ec, the cross section is enhanced by the screening 
effect of the electrons bounded to the target nucleus

The screening effect
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Ground state results
data from 390 keV to 135 keV data from 390 keV to 135 keV 

S(0) [keV b]S(0) [keV b]

LUNALUNA Angulo 01Angulo 01 SchrSchrööeder 87eder 87 LENALENA

0.25 0.25 ±± 0.060.06 0.08 0.08 ±± 0.10.1 1.55 1.55 ±± 0.340.34 0.45 0.45 ±± 0.070.07

14N+p


